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TFT-LCD is widely used as smart phone, TV panels and other kinds of display 
screen, and the demand expand year by year. Along with the development, large size, 
high resolution, marrow border becomes a trend. The craft structure is complex, and 
the line size has reached the order of microns. The traditional naked eye or electrical 
detection has been unable to meet the requirements. Automatic optical detection has a 
wide range of applications in the field of LCD screen detection with its non-contact, 
fast, consistent standards and other advantages. It not only can directly isolated 
unqualified products, but also can improve the manufacturing process, reduce defects, 
improve the yield and reduce the cost. 
The core part of automatic optical detection is the optical imaging system and 
image processing algorithm. In this paper, three problems include TFT-LCD 
backplane and panel line imaging, backplane component defect detection and line 
conductivity detection are studied. The results are as follows: 
1. This paper is processed according to the larger size of the liquid crystal 
backplane assembly and the small line area. The specific image stabilization camera 
and the large area irradiated light source are selected by the size of the screen to be 
measured. It is determined that the DIC (Differential Interference Contrast) imaging 
method and the delay integral camera are used to solve the imaging problem of the 
tiny conductive particles of line detection, and program the camera drive. 
2. After the image acquisition, it is necessary to locate and divide the ROI 
(region of interest). Using the fixed coordinate template to separate the detected 
components in the backplane. In this paper, we focus on scratched backstab, FPC 
crease and label offset damage on liquid crystal backplane etc., basic global and local 
threshold method, graph-cut and menn-shift method and image enhancement and 
morphological processing are used from the perspective of image segmentation to 














3. The panel line detection is based on the MARK point location, that is, the rule 
geometry recognition, comparing Hough transform, Harris corner recognition and 
other algorithms based on geometric features, combined with adding samples and 
adding shape of MARK points, finally HOG&SVM algorithm is proposed to 
recognize.  
4. After recognizing the MARK point for image correction, use gamma 
correction to stretch the brightness of the darker area. In order to locate the line or 
electrode ROI accurately, the local threshold method of the mean value statistic in the 
neighborhood is finally selected after comparing the method of dividing the threshold, 
dividing the maximum entropy segment and the local threshold method. With the 
characteristics of particle imaging, in order to complete the separation of conductive 
particles, try the graph-cut and the mean-shift method. Finally in order to solve the 
problem of particle overlap caused by the increase of particle density in narrow frame, 
an algorithm combining k-means clustering with mask method is proposed. The 
entropy of image and the convexity of particle are calculated to accurately divide the 
particles. The effects of cluster clustering on the particle size and particle size of 
different particle size are discussed. And compared with the previous gradient method, 
the algorithm can achieve 92.6% recognition rate in the region with smaller particle 
density, and 86% recognition rate in the region with larger particle density, which is 
9.9% and 42.7% higher than the gradient and grayscale method.  
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板（Cell）、异方性导电胶（Anisotropic Conductive Film ，ACF）、驱动 IC、柔






















图 1-1 TFT-LCD制程 
 







步使 LCD显示屏轻薄化，后来出现的晶粒-玻璃接合技术(Chip on Glass；COG)
即可满足这一需求：IC器件被直接贴装在作为 LCD组成部分的同一玻璃基片上，
COG技术成功实现的关键在于使用 ACF。除此之外，液晶面板与驱动 IC 的接口
还有卷带式晶粒自动贴合技术(Tape Automated Bonding；TAB)、晶粒-软板接合
技术(Chip on Flex；COF)，都有着同样的的 ACF制程步骤。 





































量引脚 IC 的器件的装配连接，还能导电通道非常小的情况下满足 LCD 的装配以















































30%，达到 0.77亿片，仅次于韩国排名全球第二[2] 。 
另一方面虽然韩国、日本、台湾的市场占有率在逐步降低，但是部分韩国及
日本厂商的策略已经偏向大尺寸高清面板和 AMOLED（Active-matrix organic 
light emitting diode）市场。 
全球 LCD 面板增速已经明显降低，但供应量依然一直在增加，而且主要生
产集中在 10 寸以上的大尺寸显示面板上，虽然 OLED（Organic Light Emitting 



























































究：2015 年 Liu L[10] 提出的一种结合小波变换和最大类间差的直方图拉伸法以
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